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PREFACE

A draft version of this Vapor Intrusion Evaluatiams extensively reviead through a

Cooperative Agreement with the Agency for Toxic Substances and Disease Registry (ATSDR).
This final document, which gives consideration to comments received¥T@DR, is being

released through LDHH.
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Vapor Intrusion Evaluation

Summary and Statement of Issues

[ ntroduction

Conclusion 1

Basis for Decision

Conclusion 2

At the reuest of the U.S. Environmental Protection Agency (EPA
the Louisiana Department of Health and Hospitals/Office of Publi
Health/Section of Environmental Epidemiology and Toxicology
(LDHH/OPH/SEET)has evaluated residential and commercial
community requedsd indoor and ambient air data collected from
20072012 and the most recently available groundwater monitorii
well data (2012) collected from multiple locations throughout the
Highway 71/72 Refinery site.

The purpose of this Health Consultation (HCloisletermine if
exposures toite-related contaminants indoor and ambient air,
and/or groundwateat t he site coul d HCr
was prepared under a cooperative agreement with the Agency fc
Toxic Substances and Disease RegiswyIDR).

Due to inadequate anlimited dataincludingbut not limited to
contaminants detected at or near comparison values and contan
with insensitivelaboratory detection limitsSEET cannotletermine
that benzene levels detected in onsite residential indoor air has r
wi | | not harm peopl edbs heal th
commercial indoor air sampling data, SEET cannot currently
determinewvhether exposures to benzene in indoor air in ohsitel
guest rooms could harm occupant or service industry worker hee

Indoor air samples collected from twelve onsite residential locatic
(20072012) provided limited data to evaluate the vapor intrusion
pathway. There were slight increases in acaittcer risk related to
indoor air benzene exposures at a number of residences; howev
significant data limitations prevented a prudent indoor air evaluat
SEET strongly recommends that a comprehensive evaluation of
vapor intrusion pathwatp cdlect relevant data to eliminate concer
or locate potential areas of concetrthe Highway 71/72 Refinery
site.

Low levels of lenzene detected in ambient air and residential anc
commercial soil is ndikely to pose a healthoncern foresidens or
construction workexin an occupational setting.

Benzene concentrations in ambient air and all soil samples were
detected below Louisiana Toxic Air Pollutant Ambient Air Standa
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Vapor Intrusion Evaluation

Basis for Decision

Conclusion 3

Basis for Decision

Conclusion 4

Basis for Decision

Next Steps

(LA TAPAAS) and the ATSDR Cancer Rig€valuation Guide
(CREG) comparison values.

SEET concludes thatnsite residents or workers do riave direct
contact with the groundwateherefoe dermal contact with
contaminated groundwaternstacompletedoute of exposure
However, due to a lack of data, SEET cannot condludisite
residents or industrial workeaseexposed to contaminated
groundwater migrating frorthe site to offsitareas not covered by
the groundwater ordinance. There is also concern that contamin
vapors from the groundwater may migrate up through the soil an
into homes and other buildings

The aquifer beneath the site is not used for drinking water or
irrigation. Drinking water i®btainedrom the Red River. The
Bossier City ordinance requires connection to the city water supy
for all property owners. Howeveglevated levels of benzehas
been detecteth monitoring wells located soutboutheast of arda
andmay be migrating offsite to industrial and residential areas nc
covered by thgroundwater useestriction. Further delineation of
thecontaminated groundwatarea is recommendednforcement
officials are recommended &xercise caution whenviewing well
permits until further investigation is conducted.

Lack ofrecentsoil gas data prevents SEET from evaluating the
currentpotentialfor soil gas migration and impact on indoor air
levels d benzene and other sitelated contaminantslistorical soil
gas concentrations (1992) noted that approximately 25 percent c
southern half and 10 percent of the northern half of the site have
elevated soil gas concentrations which may be an undgrbgurce
of indoor air vapor intrusion at the Highway 71/72 Refinery site.
Historical soil gas datasets are unable to capture current site
conditions. It is strongly suggested that a representative numbel
soil gas(preferably subslab gawhen permision can b@btained
samples be collected concurrently with indoor air from a variety ¢
potentially impacted onsite structures in proxymo known
contaminant sources.

SEET will reviewany future data collected from the Highway 71/7
Refinery and to ensure that exposures are not occurring at levels
health concern.

SEET will assist EPA in providing health education materials to t
residents and community stakeholders of the Highwldy2/
Refinery site. Health education materials will be shared to
mitigate/reduce potential exposures to-s@latedcontaminants.

Vi
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The information produced within this health consultation will be
made available to the community members and stakeholders in
Bossier Parish, LA.

If you have further concerns about the site, you can call SEET at

For More Information 88&2937920and ask for information about the Highway 71/72
Refinerysite.

Vii
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Statement of Issue and Purpose

The Louisiana Department of Health and Hospitals, Office of Public Health, Section of
Environmental Epidemiology and Toxicology (LDHH/OPH/SEET) has evaluated several types
of environmental data from the Highway 71/72 site dating back to the early 1DB@snost

recent data evaluation was presented in the form of a health consultation (January 2012); which
included a review of groundwater monitoring data and limited indoor air data from ore time
sensitiveresidentrequested sampling evernh August2012, the U.S. Environmental Protection
Agency (EPA) requested that SEET generate a new evaluation to capture fresjdented

indoor air sampling conducted from 20R@12(Appendix D) EPA also provided additional
residential and commercial ambient and soil data (2002012), and groundwater monitoring
results (2012) collected throughobetHighway 71/72 Refinery sitéds requested by the

Agency for Toxic Substances and Disease Registry (ATSDR), SEET has included an evaluation
of all indoor and afient air and groundwater data in this health consultation (HC). All soil data
has been evaluated in a separate HC (2013).

Background

The 215acre Highway 71/72 Refinery site is located in Bossier City, Louisiana near the
intersections of Louisian@tate Highways 71 and 72 in Bossier Parish. The site is approximately
2 miles east of downtown Shreveport arsdD feet north of the Red River. It was operated by
Arkansas Fuel Oil for the production of home heating and fuel oils from 1923 to 1946. Th
refinery included processing aredsylk storage and distribution areas and a railroad tank car
repair yard. Following World War I, the processing area of the refinery was dismantled, and the
facility was then used as a petroleum storage and distnibe¢nter during the 1950s. Petroleum
was stored at the site and included leaded gasoline. By 1955, a significant portion of the refinery
process equipment had been dismantled, and most of the tanks and bulk storage were leased to
third parties. Betweel1955 and 1967, various refinery operations were removed and sold. By
1966, an interstate highway corridot2Q) was under construction through the site. The

interstate highway was completed by the late 1960s [1].

In November 1966, the refinery propedwner, Cities Services Company (CSC) announced

plans for the demolition of the remaining refinery structures and cleanup of the property. A land
use plan was subsequently approved by the Bossier City Council and the BossiRariShy
Metropolitan Planing Commission. In 1966 and 1967, CSC undertook site clearing, which is
reported to have included: filling in all remaining ponds and bayous (with soil) with the
exception of the two canals on the north half of the property; leveling all dikes, spiits bad
mounds; clearing structures, foundations, and piping in planned residential areas to a depth of
two feet; removing oil, product and gas lines regardless of depth, and burning or removing all
asphaltic refinery waste from the site [1].

Investigatiois and response actions conducted at the site found evidence that the site was not
thoroughly cleaned in the 1960s as had been reported. Sludge deposits were buried under thin
layers of fill material or simply graded into a level surface without any pttatremoval. High
concentrations of lead were found in surface soil. Numerous abandoned pipelines, foundation
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remnants, concrete rubble, railroad tracks and ties, coke material, and tar material were also
encountered in the surface soil during resp@usi®ns conducted at the site [1].

Currentlythe refinery is gone, and the site is fully developed with sifegtaly homes,

apartments and businesses. The northwest corner of the site contains-fasiilgleesidential
development, apartment complexesl commercial establishments. The northeastern portion of
the site contains commercial establishments and a plot of undeveloped land. The southern part
of the site is covered by several large apartneamplexes, other residential areas and several
commercial establishments including two hotels. The site has historically been divided into
northern and southern halves by the present day Old Minden Road. Approximately 52 percent of
the site is covered by pavement or buildings. Additionally, approxiynd®epercent of the site

has limited accessibility (e.g., fence@0 rightof-way). Land use in the area surrounding the

site is similar to ofsite use; residential, commercial and light industrial [2].

In July 1995, SEET conducted a voluntary bloodllsereening to determine if children on site

had elevated blood lead levels. All blood lead values were found to be below 10 micrograms per
deciliter (ug/dL), the screening level in place at the time of testing. Because testing was
voluntary, the childne tested were only a portion (55 out of approximately 300 children) of all

the children between ages 6 months and 6 years who lived at the site at the time of testing. They
were not necessarily representative of the larger population of children wheligdyie for

testing. In response to recommendations made by SEET, EPA ordered the potentially
responsible party (PRP) to undertake a removal action of known areas-obigachinated

surface soil, which took place from 192698.

On January 6, 1997, SEEaNd the Agency for Toxic Substances and Disease Registry (ATSDR)
released a health consultation for the site based on results of the June 1996 screening of indoor
air by the EPA using Trace Atmospheric Gas Analyzer (TAGA) technology. SEET concluded
thatbenzene in some residences glae unacceptable cancer risk for letegm residents.

SEET further noted that some residential and motel units consistedihenzene levels above

the indoor air remedial action objective (RAO) of 10 parts per billidarae (ppbv) during 4
sampling episodes, spanning 6 years. It was recommended that residents and property owners be
made aware of the health risks related to indoor air exposures; mitigation of affected properties
be conducted and expansion of soil gasiaddor air sampling be conducted. In response to the
recommendations, EPA ordered the PRP to corahucidoor air removal action where 8 units

were remediated by sealing foundation cracks and penetrations in walls and installing or
modifying the residntial ventilation system. To dategularly scheduled inspections are
conducted twice yearly #tesehistorically affetedresidencest thesite [3]. The Post

Corrective Measure Inspection (PCMI) Program provisions include unit inspections, utility
sealing at wall and floor entry locations, floor sealing where required and mechanical changes to
continuously vent the unit or provision of a fresh air intake to constantly exchange air within the
unit [3].

In cooperation with the ATSDR, SEET releasdthal version of a Public Health Assessment
(PHA) for the Highway 71/72 Refinery Site on June 16, 2000 [4]. The PHA contained a review
of soll, soil gas, and indoor and ambient air data collected from1988. The site was

classified as a public healtlazard in part becausmdoor air benzene concentrations detected
from 19901994 were found to pose an unacceptable cancer risk to chronically exposed
individuals; and methane comteations measured in indoor air and soil gas presented a potential
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explosion hazard This leado the closure of apartment #501 of building 5 in the Alexis Park
Apartment complex.

In March 2001, SEET reviewed indoor air data collected from apartmehtat3be Alexis Park
Apartment complex [5]. SEET concluded that benzene detected in indoor air did not present a
public health or explosion hazard at that time; however, because the contamination sburce ha
not been eliminated, and because the integfitii@corrective actions may deteriorate with age,
benzene levels may increase. It was recommended that apartment 501 continue to be monitored
in the future as part of the seamnual PCMI program.

EPA signed the Record of Decision (ROD) on Septembe?@®) [2]. At the time of signing,
significantquantities of refinery waste remained at the Highway 71/72 Refinerj2kitd he site

is currently in remedial action status. Cleanup of groundwater contamircatgists of dual
phase extraction (DPE) of the light nagueous phase liquid (LNAPL) on the groundwater.
LNAPL is a group of petroleum chemicals that tend to spread across the surface of the water
table and form a layer on toff.he remedial action fagroundvaterwas separated into two
installation phases. Phase | addressed groundwater contaminatioracreav&cant lot

bounded by John Wesley Boulevard and Bobbie Street. The Phase Il area encompassed Days
Inn, Motel 6 and other commercial propest Well drilling was completed in August 2009.
Installation of Phase Il piping started May 3, 2010 and was completedun&l2010. Final
testing of the DPE system took place in June 2010. The system was determined to be fully
operational on July 1£2010. System optimization is ongoing; evaluation of Phase Il wells is
also ongoing [1]. This remedy requires periodic growader monitoring to ensure that LNAPL
is not migrating to notontaminated areas and to evaluate that the DPE system is negover
LNAPL as planned.

SEET and ATSDR released a health consultation in January 2012, which presented an evaluation

of groundwater monitoring data collected during the June and December 2010 sampling events

[6]. Benzene was detected above hedldtsedcomparison values at several monitoring well

locations At presstime the groundwater underneath the sitesnot used as a water source for

residents on ooffsite. Howevergroundwater data collected in December 2012 noted elevated

levels of benzenthat may be migrating offsite to industrial and residential areas not covered by

the BossieCity groundwater ordinanceSEET was unable to conclude whether vapor intrusion

at properties within the site borders could h

Demographics

The Highway 71/72 Refinery site is located in Bos€iity, BossierParish, Louisiana. Census
2012 population estimatescord acity population 064,630 The largest ethnic group in that

city at that time was Caucasiadbfo), followed by African Amerian (5%). Approximately

89% of the population 2gears of age and abotad earned at least a high school diploma. The
median household income wa46$518with approximatelyl7% of persons living below poverty
level [7].

EPA estimates an onsite resitlehpopulation of approximatel§,500people,including
approximately 370 children six years of age and younger [1].
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Discussion

LNAPL in groundwater and areas of high soil gas concentraéisnsuspected to lag

underlying source of potential indoar aontaminatiorwithin the Highway 71/72 Refinery site
boundaries. Vapor Intrusion (V1) is the process of gases, generally volatile organic compounds
(VOCs), migrating from contaminated subsurface soil and groundwater into the indoor air of
overlying ornearby buildings. VI is a public health concern due to the potential to cause harmful
health effects in sufficiently exposed populations. In order to address community concerns, the
remedial action plan for the Highway 71/72 Refinery site includes asowawvhere orsite

residents, workers, business or property owners may request soil and/or indoor air sampling at
any time. All sampling isonducted with EPA oversight at no cost to the requesting party [1]
The onsite community is notified of the aWability of sampling via community meetings and
bi-annual matouts that are sent to all addresses within the site boundaries and to known
individuals owning or managing properties within the site boundafiks Health Consultation

(HC) contains an ealuation of both residential and commercial community requéstiedr and
ambient aidata collected from 2062012 and the most recently available groundwater
monitoring well data (2012) collected from multiple locations throughout the Highway 71/72
Refinery site.

Community Health Concerns

From 20072012, eighteen community requests for indoor air and/or soil sampling have been
submitted to EPA through the remedial action plan provision. The majority of the requests have
been submitted from residertkat live on the Highway 71/72 Refinery site. A few residents

have cited complaints of respiratory irritation and/or headaches along with nuisance odors in the
residence. Other requests were made based on concerns about soil quality and gardening/pet
sakety.

Historical community health concerns from the f@P0s were submitted to SEET and ATSDR
during public meetings, dodo-door surveys and childhood blood lead screening (1995).
Residents have historically been concerned about adverse health effatetd to site
contaminants, specifically, childhood soil lead exposures, indoor air contaminants, polycyclic
aromatic hydrocarbons (PAHs)Alke substances identified in residential yards, and odors in
and around their homes. SEET responded tasithiical community health concerns and they
are documented in tHmal version of the Public Health Assessment for the Highway 71/72
Refinery Site dated June 16, 2000 [4].

Data Used
Residential Indoor/Ambient Air Sampling Locations

At the requesbf EPA, SEET evaluated indoor and ambient air samples collected by Highway
71/72 Refinery site contractors and EPA oversight contracte26][8 Residentequested indoor

and ambient air samples were collected from 12 properties located within site fesifrdan
20072012 (Appendix A, Figure 1). Site contractors used summa canisters to collect at least one
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8-hour indoor and ambient air sample at each residence. Oversight samples were collected for
purposes of regulatory supervision at seven of therdepties, using summa canisters to collect

at least one-Bour indoor air sample at each residence; no oversight ambient air samples were
collected. Both contractor and oversight samples were analyzed for benzene using EPA Method
TO-15. Benzene air sarnpg results by date, type and location are presented in Appendix C,
Table 1.

Commercial Ambient Air Sampling Locations

In AugustSeptember 2011, ambient air sampling was conducted at 2015 Old Minden Road, as
requested through the remedial action playvigion. Sampling was conducted at this

commercial location as part of a proposed plan to demolish a hotel on the property, followed by
construction of a new hotel with a different footprint [27]. Baseline (Augu&622011) and
activity-based (Septembé2-16, 2011 and September-29, 2011) perimeter air samples were
collected to assess ambient air concentrations of benzene, lead, naphthalene and particulate
matter near the site and to assess the potential impact of disturbing soil at the site.

Duringthe baseline sampling event, site contractors used summa canisters to collect one, 24
hour ambient air sample from each of four perimeter air monitoring stations (Appendix A, Figure
2). Activity based sampling was also conducted usingd@# summa caniers to collect 92

samples from four air monitoring stations (Appendix C, Table 2). Both baseline and activity
based sample analysis was conducted using EPA Methelb i@ benzene and naphthalene.

Filter cassettes were used to collect lead and pateulatter samples and analyzed using the
National Institute of Occupational Safety and Health (NIOSH) Methods 7300/0500.

Realtime air monitoring was also collected (Septembel8219 21, 2011) from 4 perimeter

air monitoring stations and variousrk area locations to help characterize fluctuations in
particulate matter and vapor concentrations during activity based events at thagcite.
monitoring station and work area location measured concentrations of particulate matter (PM)
and volatile oganic compounds (VOCs)he air monitors collected approximately 550 ambient
air samples at varying intervalsi{2 hours apart). PM samples were collected with a TSI
AMS510 aerosol monitor; a MultiRAE Plus photoionization detector (PID) was used titomon
VOCs.

Groundwater

The most recent lannual groundwatetata availablevascollected inDecembef012 from 20
monitoring wellslocated throughout thidighway 71/72 Refinery site [28 Samples were
analyzed for benzene, ethylbenzene, toluene aabixglene (BTEX)using EPA Method 8260B.
Groundwater monitoring well datapsesented in Appendix C, Table 3

Groundwater remedial action objectives (RAOSs) for the site require removal of LNAPL from
groundwater until the performance standardhfaghold thickness of 0.1 foot of LNAPL) is
achieved. Area A is the only area of the site that contains recoverable LNAPL in three
groundwater plumes; thickness measurements are collected from 71 onsite recovery wells in
Area A on a quaerly basis (Appedix A, Figure 3. The most recently available thickness
measurement datvas collected in June 2013 J29
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Vapor Intrusion Evaluation

Exposure Pathways

An exposure pathway is how someone comes into contact with contaminants originating from a
site. An exposure pathway consistdive elements: a source of contamination, transport

through an environmental medium (air, water, or soil), a point of exposure, a route of human
exposure (ingestion, dermal exposure, or inhalation), and a population. Completed pathways
require that alfive necessary elements exist and that exposure to a contaminant has occurred in
the past, is presently occurring, or will occur in the futuPetential pathways, however,

indicate that at least one of the five elements is missing, but could still ®dtential exposures

to a contaminant could have occurred in the past, could be occurring now, or could occur in the
future. An exposure pathway can be eliminated if at least one of the five elements is missing and
will never be present.

Completed andPotential Exposure Pathways

Pathway Exposure Pathway Elements Time
Source Medium Point of Route of Exposed Type of
Exposure Exposure | Population Pathway
Vapor intrusion
Residential via onsite .| Indoor Air Onsite Inhalation | Onsite Completed | Past
subsurface soil . . .
. residential Residents Present
indoar Air gas or indoor air Future
contaminated
groundwater
Vapor intrusion Commercial OnsiteHotel
. via onsite . indoor air in . Occupants, .
Commercial subsurface soil Indoor Air onsite hotels Inhalation Service Potential E?es;em
Indoor Air gas or and Industry Future
contaminated businesses Workers
groundwater
Onsite AmbientAir | Onsite Inhalation | Onste Potential Past
Residential subsurface soll residential Residents Present
gas or LNAPL ambient air Future
Ambient Air containing
groundwater
plumes
Onsite Onsite
Commercial subsurface soll AmbientAir construction Inhalation | Onsite Potential Past
gas or LNAPL: or .
Ambient Air containing demolition Construction Presen
. Workers Future
groundwater locations
plumes
Siterelated Offsite
Groundwater contaminants Groundwater groundwater Ingestion Offsite Potential Future
migrating from wells Dermal Residents
onsite unprotected L
. Industrial
monitoring wells from current
. workers
ordinance
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Indoor Air

Theindoor air pathway is complex. It is often difficult to discriminate the contribution of site
related contaminants from other sources of air contamination. Common sources of indoor air
contaminants include cigarette smoke, everyday household productasscieaning supplies

and stored fuels, as well as outdoor (ambient) air contaminants.

Residential Indoor Air Locations

According to individual site reports, psampling inspections were conducted at each of the

twelve residential locations to documemty odors and to remove any petroleum based products

from the home before sampling. All sampling locations are listed in Appendix C, Table 1. All
sampling was conducted at the request of the occupant. Eight requests were based upon
complaints of odors the residence; 2 requests were triggered due to complaints of respiratory
irritation and/or headaches; one request was due to concerns about grass not growing in an area

of the back yard; and one request was spurred due to concerns of well instakekidhat was
taking place near the residentés property 1|in
suspect odors, elevated PID readings for VOCs or household sources identified indoors during
pre-sampling inspection events:

1 unit 715 of the Aleis Park Apartments, where a heavy cigarette odor was noted on the
summa canister field data sheet;

1 125 Carriage Square, where several petroleum containing household items were
identified.

Two gasoline storage tanks were observed outside behind buildirth® Alexis Park

Apartments (unit 501) and two large above ground petroleum storage tanks were situated
approximately 250 feet south of the building. A historical property access agreement is in effect
with units 501, 613 and 615 of the Alexis Park Apgnts, where Stage | indoor air corrective
measures have been implemented to help prevent odors reported by the resident and to seal
points of vapor entry into the home. Stage | indoor air corrective action measures include the
sealing of plumbing fixttes and wall penetrations. A psampling inspection of unit 613

(Alexis Park Apartments) conducted on June 6, 2012, revealed an odor and elevated PID
reading under the bathroom sink in the unit; wall penetrations were sealed and sampling was
rescheduledor July 5, 2012.

Stage | corrective measures were also conducted at 125 Carriage Square, including sealing wall
penetrations in the kitchen, adjoining laundry room and downstairs bathroom. Additionally, unit
S-107 at the St. Charles Place Apartmentgired indoor air corrective action measures and a
ventilation unit was installed to help abate odors in the unit. The ventilation unit is inspected
and maintained on a semnnual basis, or as needed.

The potential for indoor air vapor intrusion inases depending on environmental conditions,
such as frozen soil or soil saturated with water. Rainfall was reported during sampling events at
unit S107 of the St. Charles Place Apartments, 535 Rugby Place and 204 Napoleon Street.




Hig hway 71/72 Refinery Site Vapor Intrusion Evaluation
Bossier Parish, Louisiana

SEET evaluatedll indoor airr e s ul t s u sminmgl rigk le\B={NRRL)s(3 parts per

billion (ppb)) and cancer risk evaluation guide (CREG) (0.04 pfiswenzene in air SEET

also considered background indoor air benzene concentrations in North American residences
(3.04-8.91 ppb) taken from an EPA compilation of indag studies from 199Q005 [3(Q. An

index of all benzene air standards used inH@iscan be located in Appendix B.

Health based comparison values were below the laboratory detection limits for baihziene
contractor sampling locations, and at five oversight sampling locations. Laboratory analytical
data reports and detection limits were unavailable for 125 Carriage Square and 202 Rampart
Street (oversight reports). Summary data for these locasionsluded in Table 1 of Appendix

C; the data was reviewed, however, due to the stated limitations, it could not be used to make
any health based assessments.

Each of the remaining 6 sampling locations (units 501, 613, and 615 of Alexis Park Apartments,
unit S107 of the St. Charles Place Apartments, 535 Rugby Place and 202 Rampart Street) had
indoor air concentrations above the CREG for benzene, with levels ranging frof® di3b.

One sampling location, 535 Rugby Place, had an indoor air benzerentration of 5.5 ppb,

above the chronic MRL (3 ppb) and slightly below the intermediate MRL (6 ppb). With the
exception of one location, unit 613 of Alexis Park Apartments, all units had an indoor air
benzene concentration greater than the ambient a&ir (&ppendix C, Table 1)Exposure to

benzene detected in indoor air samples may occur via the inhalation pathway. A completed
indoor air exposure pathway existed in the past, and continues to exist for the present and future
for residents living onsite.

Commercial Indoor Air Locations

Indoor air was not collected from any commercial locations, however, due to the LNAPL
contaminated onsite groundwater atelvated levels of VOCs in sogas, a potential indoor air
exposure pathway may have existedhi@ past, may currently exishdmay exist in the future

for hotel guests occupying onsite units, and for any onsite service industry worker. It is strongly
suggested that indoor air sampling be conducted at commercial locations to better assess the
potertial public health impacts for hotel guests and service workers at the Highway 71/72
Refinery site.

Ambient Air
Residential Ambient Air Locations

A potential ambient air exposure pathway existed in the past, and continues to exist for the
present and ture for residents living onsiteBenzene was detected in ten out of twelve
residential ambient air samples collected from 2R072. Benzene levels ranged from not
detected to 0.6pph. All sample results were within the Louisiana Toxic Air Pollatambient
Air Standard backgrounével (LA TAPAAS) (3.69 ppb) [3]L Although all residential ambient
air results were below background levels, it is strongly recommended that future sampling
include additional residential ambient air locati@assa component of the vapor intrusion
pathway.
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Commercial Ambient Air Locations

Baseline and activity based ambient air sampling was conducted before and during-(August
September 2011) demolition activities at 2018 ®linden Road. Benzene, naphthalene, lead

and PM sampling results are presented in Appendix C, Table 2. Baseline benzene concentrations
ranged from 0.720.98 ppb and not detected (ND) to 0.67 ppb for naphthalene. All lead and

PM baseline concentratisrwere nordetect.

Activity based benzene concentration ranges were slightly wider than baseling.(0ppd).
Naphthalene ranges were also wider than baseline result?. Njopb), with five activity based
samples above baseline levels (AppendiX &hle 2). Lead was detected in two activity based
samples; 12 lead samples had laboratory detection limits above ambient air comparison values.
It is important that laboratory detection limits é&esthanhealthcomparison values in order to

allow scentists to better assess the public health implications of exposure. Particulate matter
(PM) samples ranged from natetect to 0.12nilligrams per cubic meter (my#) and 7 samples

were higher than baseline concentrations. All baseline and activey basbient air sample

results were either neaetect or below the LA TAPAAS or the EPA National Ambient Air

Quiality Standard (NAAQS).

Daily reattime air monitoring of PM and VOCs was conducted to help characterize fluctuations
of particulate and vapor coentrations in the work area and site perimeter (Septemkks,12
1921, 2011). The MultiRAE Plus photoionization detector (PID) was used to monitor vapor
concentrations; a PID is a very sensitive brspdctrum monitor that measures total vapors at
low parts per million (ppm) levels. The PID is not a selective monitor, as it has very little ability
to differentiate between chemicals. Reale PID VOC sampling is not useful in evaluating
exposure to specific contaminants and the health effects thatcoay, however, it can be

helpful as a supplemental tool. PID can identify areas with elevated vapor concentrations,
affording additional occupational protection for workers and providing direction for further,
selective sampling, as necessary. The marir®M concentration (0.105 milligrams per cubic
meter (mg/m)) was detected approximately 20 feet downwind of the work area excavation. All
realtime PM sample results were below the EPA NAAQS for particulate matter (0.15)mg/m

for a 24 hour time period.

Occupational and perimeter ambient air exposure pathways were adequately addressed during
the AugustSeptember 2011 demolition events at 2015 Old Minden Road. Occupational or
perimeter residential expossi® unacceptable levels of benzene, lead, nabérnie and PM

werenot expectediuring these eventsHowever, because the Highway 71/72 Refinery site is

fully developed as mixed commercial/residential site that has current LNAPL in onsite
groundwater and historical areas of higH gas concentrations, a potential ambient air exposure
pathway may have existed in the past, may currently exist or may exist in the future for perimeter
occupants and construction workers. It is strongly recommended that all future demolition and
constriction activities include ambient air monitoring.

Groundwater

Direct ingestion and/or dermal exposures are not expected via the groundwater pathway, as there
is an ordinance preventing the use of the onsite aquifer. Althhugh2013 thickness

measuremas report a downward trend in the LNAPL plume size, onsite LNAPL continues to

be present, therefore, the potential for-selated contaminants to impact indoor air still exists.
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Benzene was detected above the CREG of 0.64 micrograms per liter (ugi pthe 20

monitoring wel locations (Appendix C, Table)3 The benzene CREG was below the laboratory
method detection limit at three monitoring well locations. It should be noted that EPA has made
efforts to improve groundwater laboratory detectionts; the January 2012 groundwater health
consultatiorreported orL3 monitoring well locations with comparison values more sensitive

than laboratory detection limits.

Benzene detected in monitoring wells located to the south and southeast of aread® (MW

MW-60, MW-63, MW-114) may be migrating o#ite to industrial and residential areas not

covered by the groundwater ordinance restriction. Concentration trends and plume stability have
not been established for these wells with the current sampling pla

A water well search using the strategic online natural resources information system (SONRIS)
did not identify any active wells (domestic, industrial, irrigational) within site boundaries or
downgradient of the Highway 71/72 Refinery site. Drinkingen&or onsite residents comes

from treated water from the Red River which provides an abundant source of water. The site
aquifer is not expected to be used for drinking water or irrigation in the future because of the
availability of an abundant wateugply, the high total dissolved solids in the aquifer and

because of a Bossier City ordinance which requires connection to the City water supply for all
property owners (Appendix E) [2]. Currently, there are no completed exposure pathways with
respect tgroundwater ingestion or direct contact with groundwater at the site; however, it is
strongly suggested that additional monitoring wells are installed and more frequent groundwater
sampling be conducted in the areas saatlitheast of area D in order tother delineate plumes

in this area and potentially extend the geographical boundaries of the groundwater ordinance, as
necessary. A potential exposure pathway could occur presently and in the future for offsite
residents if a groundwater well were inktdlin these areaEnforcemenbfficials are

recommended texercise caution when reviewing well permits until further investigation is
conducted.

Limitations to Evaluating the Vapor Intrusion Pathway

The primary exposure pathway related to vapaugion is inhalation of vapors present in indoor

air that have entered a residence or commercial building via subsurface soil gas or contaminated
groundwater. Three LNARLcontaining groundwater plumes overlay area A of the Highway

71/72 Refinery site; elvated levels of benzene have also been detected in groundwater
monitoring wells in areas B, C and D. Recent groundwater monitoring of wells located south
southeast of area D indicate that contaminants may be migratisgeoiifito areas outside of the
groundwater ordinance.

Historical soil gas concentrations (1992) noted that approximately 25 percent of the southern half
and 10 percent of the northern half of the site élavated soil gas concentrations which may

also be an underlying source aregofential indoor air contamination at the site [€lurrent

soil gas data are not available for the Highway 71/72 Refinerytlséeefore, cannot be used to

assist in the evaluation of the vapor intrusion pathway.
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Indoor air samples collected from twelvesidential locations (202012) at the Highway 71/72
Refinery site provided limited data to evaluate the vapor intrusion pathway. Primary data
limitations include laboratory detection limitsat are above health comparison values
insufficient indoorair sampling locations and insufficient number of samples and seasonal
sampling events at locations that do not already receive indoor air corrective measures.

The Highway 71/72 Refinery site has a significant history ofrgii@ted indoor air

contamnation, including the 1990 evacuation of 47 families from the Alexis Park Apartments

due to elevated levels of methane and other hydrocarbon gases detected in the complex. Various
investigations of soil, soil gas, groundwater and indoor and ambientvaitlean conducted

over the past 20 years at the Highway 71/72 Refinery site, but the historical and limited current
data inadequately characterize the vapor intrusion pathway. It is strongly recommended that a
comprehensive evaluation of this pathway bedticted in order to fully evaluate the potential

public health impact related to vapor intrusion exposures.

Health Effects Evaluation

The occurrences of health effects are determined by the type of contamination present, the
concentration of the contanant, the exposure pathway, the frequency and duration of a
personb6és exposure, and the individual sensit.i
derived for contaminants of concern from the Highway 71/72 Refinery site where completed
exposure pathwa are present. These doses are used to identify the potential development of
noncancerous adverse health effects and/or carcinogenic health outcomes related to exposure
conditions at the site. Default values used to estimate exposure risks are gefgieendix B.

Benzene

Benzene is a colorless liquid with a sweet odor. It evaporates quickly into air and does not
readily dissolve in water. Benzene is highly flammable and is formed from both natural and
anthropogenic activities. It is widely maaatured and used in the United States to make

plastics, resins, nylon and other synthetic fibers. Benzene is also a component of crude oil and is
found in high concentrations in cigarette smoke.

Because industrial processes are the primary souranathe exposure, it can be found in all
environmental compartments; it can volatilize into the air from soil and water. In air it reacts
with other chemicals and degrades within a few days. It can also attach to rain drops or snow
pellets and be carridaack to the ground. Due to its volatility, there is no evidence to suggest
that benzene accumulates in plamtd animals [2].

Benzene exposure can come from a variety of places, including tobacco smoke, automobile
exhaust and service stations, forestsf and industrial emissions. Household items that have
benzene vapors include glues, paints, furniture wax and some detergents. Higher concentrations
of benzene can be found in and around hazardous waste sites and near gas stations. The

11
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threshold odqror lowest concentration that can be detected by the human sense of smell, is 1.5
parts per million (ppm) (1500pb) for benzene A.

Breathing very high levels of benzene can result in death, while chronic high level exposure can
cause drowsiness, diness, rapid heart rate, headaches, tremors, confusion and
unconsciousness. Eating or drinking foods that contain high levels of benzene can lead to
vomiting, stomach irritation, sleepiness, convulsions, and rapid heart rate. Chronic exposures to
benzenaffect the blood and bone marrow, resulting in effects such as irregular menstrual
bleeding in women, anemia and weakening of the immune system. EPA has classified benzene
as a Group A, known human carcinogen. Increased incidence of leukemia (cdhedissues

that form white blood cells) has been observed in humangaticnally exposed to benzene

[32].

Residential Indoor Air Locations

All residential indoor air benzene concentrations were detected below the RfC {angit)
and are not expeatdo pose any noncancer risk to onsite residents occupying sampled homes at
the Highway 71/72 Refinery site.

Exposure dose concentrations were calculated for each residential indoor air sampling location
that exceeded the CREG. TaBlAppendix C lists tk increases in the risk of developing cancer
after a lifetime (76year) exposure to concentrations of benzene detected in indoor air from each
sampled residence in 20@D12 at the Highway 71/72 Refinery site. Exposure to the maximum
detected indoor airdmzene concentration located at 535 Rugby Place presents a slight increase
in cancer risk (1.37 94, or one to two excess cancers per 1,000 people). SEET recognizes that
benzene concentrations detected at all locations fall within indoor air backg@noehtrations,
indicating that even typical background levels may pose very small potential increases in lifetime
cancer risk. Itis imprudent to use detected benzene concentrations froshames8mma

canister sample to estimate lifetime {y@ar) expsures and resulting health risks. It is strongly
recommended that more than one round of indoor air data be collected to account for seasonal
variations.

There is limited data available to reflect the current potential impact of indoor air vapowoimtrusi
at the Highway 71/72 Refinery site. As previously noted, only six sampling locations contained
complete datasets with acceptable laboratory analytical limits. Four of the six locations already
receive indoor air corrective action measures, and whda these locations presented very

small increases in lifetime cancer risks, they may not fully reflect indoor air quality of other
potentially impacted onsite residential locations.

Furthermore, three of the sampled residences are not located wéhiA,ahe only area of the

site that contains recoverable LNAPL groundwater plumes. The highest detected indoor air
benzene concentration was located at 535 Rugby Place, outside of area A (Appendix A, Figure
1). This location did not receive indoor air@rtive measures; no odors or petroleum sources
were identified during prsampling inspection events, light rainfall was reported during

sampling and headaches were reported by the resident.
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SEET cannot conclude that benzene levels detectedite sasidential indoor air has not or will
not har neatheopl ed s

Commercial Indoor Air Locations

Indoor air data was not available to assess the hotel occupant or service industry worker
exposure pathway. Several units (guest rooms) in tweeongtels are inspected twice yearly as
part of the remedial action plan for the site. Indoor air corrective action measures are
implemented as needed (sealing of wall, electrical outlet and/or plumbing penetrations);
however, indoor air sampling is nadrducted. Due to the lack of data, SEET cannot currently
conclude whether exposures to benzene in indoor air in onsite hotel guest rooms could harm
occupant or service industry worker health.

Ambient Air Locations

Residential and commercial ambientla@nzene exposure pathways were eliminated for the
currently sampled locations, as all benzene concentrations were detected below the LA
TAPAAS. Benzene detected in these ambient air samples is not expected to harm the health of
any resident or constructiovorker. However, it is strongly recommended that ambient air
sampling be conducted during any future demolition and construction activities scheduled within
the Highway 71/72 Refinery site boundaries as well as future sampling events at any residential
locations. LNAPL in onsite groundwater and areas of historically high soil gas concentrations
create a potential ambient air exposure pathway.

Groundwater

Benzene detected in monitoring wells located to the south and southeast of area D may be
migratingoff-site to industrial and residential areas not covered by the groundwater ordinance
restriction. A potential ingestion and dermal exposure pathway may occur in the future if a
groundwater well were installed in these areas. Due to the lack of dafa,c8Bkot conclude
whether benzene may harm the health of offsite residents or industrial workers who may be
exposed to benzene contaminated groundwater migrating from onsite monitoring wells.
Enforcement officialsare recommended txercise caution whemviewing well permits until
further investigation is conducted.

Vapor Intrusion

Insufficientindoor air, soil gas and groundwater data prevent SEET from concluding whether
siterelated benzene migration (via indoor air vapor intrusion) will harmlpeop s heal t h.
Various investigations of soil, soil gas, groundwater and indoor and ambient air have been
conducted over the past 20 years at the Highway 71/72 Refinery site, but the historical and
limited current data do not support an evaluation of tip@wvantrusionpathway It is strongly
recommended that a comprehensive evaluation of this pathway be conducted to include a
statistically representative number of concurrently collected indoor air and s@irgtesably

subslab gashen permission cdoe obtaineflsamples from a variety of potentially impacted,
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onsite structuresConduct samplingt single family homes, hotels and businesses with variable
building features (construction style, age, foundation) undeedseasonal environmental
conditons, particularlyin those buildingsocated inover ornearknowncontaminant sourcedt

is recommended thatifther delineation of the groundwater located to the ssoititheast of area
D also be included to determine any potential impacts to the wapasion pathway.

Child Health Considerations

The physical differences between children and adults demand special emphasis in assessing
public health hazards. Children play outdoors and engage intbanduth behaviors that

increase their exposurefential. Children are shorter than are adults and breathe dust, soil, and
vapors close to the ground. A childbés | ower
dose of hazardous substance per unit of body weight. If toxic exposure levaghaeaough

during critical growth stages, the developing body systems of children can sustain permanent
damage. Children could be exposed to all of the media sampled at the Highway 71/72 Refinery
site, including benzene in indoor and ambientanl gromdwater.

Conclusions

Due to inadequate and limited data including but not limited to contaminants detected at or near
comparison values and contaminants with insensitive laboratory detection limits, SEET cannot
determine that benzene levels detddn onsite residential indoor air has not or will not harm
peopl® s h e athetmiore, due Eo@ lack of commercial indoor air sampling data, SEET
cannot currently determine whether exposures to benzene in indoor air in onsite hotel guest
rooms could Brm occupant or service industry worker health.

Direct groundwater ingestion exposures are not expected due to an ordinance preventing the use
of the onsite aquifer, however benzene detected in monitoring wells located to the south and
southeast of area May be migrating offsite to industrial and residential areas not covered by the
groundwater ordinance restriction. Due to the lack of data, SEET adeteominevhether

benzene may harm the health of offsite residents or industrial workers who maybecdetp

benzene contaminated groundwater migrating from onsite monitoring wells.

Historical soil gas concentrations (1992) noted that approximately 25 percent of the southern half
and 10 percent of the northern half of the site have elevated soil gastrations which may

also be an underlying source of indoor air vapor intrusion at the Highway 71/72 Refinery site.
Insufficient soil gas data prevent SEET from evaluating the potential impact of benzene in site
related soil gas; SEET canragterminevhether benzene soil gas vapors (via indoor air vapor
intrusion) wi |l harm peoplebdbs health.

Benzene concentrations in ambient air and soil at residential and commercial locations were
detected below Louisiana Toxic Air Pollutant Ambient Air Standards (LA TABAand the
ATSDR CREG, respectively. Benzene detected in ambient air and soil at these sampled
locations is not expected to harm the health of any resident or construction worker.
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Recommendations

1. SEET strongly recommends that a comprehensive atatuof the vapor intrusion pathway at
the Highway 71/72 Refinery sithatincludesa statistically representative number of
concurrently collected indoor air asdil gas(preferably subslab gas when permission can be
obtained)samples from a varietyf potentially impacted, onsite structuréSonduct ampling at
single family homes, hotels and businesses with variable building features (construction style,
age, foundation) underaryingseasonal environmental conditions, particularly located in
proximity to known contaminant sources.

2. Further delineation of the groundwater located to the ssafitheast of area i3 neededo
determine any potential impacts to the vapor intrusion and groundwater exposure pathisays.
recommended thah&rcemet officials exercise caution when reviewing well permits until
further investigation is conducted.

3. SEET furtherecommends that any future demolition and construction activities conducted at
the Highway 71/72 Refinery site include ambientnagmitoring asa protective measure for
perimeter residential occupants and construction work&pd.sample collectiomluring any
construction or demolition activities alsosuggestediue to the known areas of high soil gas
concentrations at the site.

4. Residential soil and indoor air samplirsgadvised ta@ontinue as requested by the community;
It is recommended that residents are provided adiicational materials abdo¢nzene
contaminatedndoor air and groundwat@rcludingexposurgeduction/prevetion education to
positively impact human health.

5.1t is recommenddthat EPA continue to conduct post corrective measure inspections twice
yearly to identify areas in need of maintenance or repair; and mitigation as necessary based on
inspection fimings.It is further recommended thette efficacy of mitigation actions be

confirmed by indoor air and subslab gas (or crawlspace) monitofagow-up periodic

monitoring and appropriate operation and maintenance proceterescommende ensure

that vapor intrusion is not a contributing factor to health effects.

6. It is recommended thaalboratory detection limitare adjusted to ensure that theylzaow
healthbased screening criteria in order to assess the public health implications siirexpo
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Figure 1: Air sampling locations at the Highway 71/72 Refinery Site. Bossier City,
Bossier Parish, LA. 20072012.
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Figure 2: Ambient air sampling station locations, 2015 Old Minden Road at the Highway1/72 Refinery Site. Bossier City,
Bossier Parish, LA. AugustSeptember 2011 [27].
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Figure 3: Groundwater monitoring and recovery well locations by area at the Highway
71/72 Refinery Site. Bossier City, Bossf Parish, LA. December 2012 [2B
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Screening Process

Comparison Values (CVs) are chemical and megiecific concentrations in air, soil, and
drinking water that are used by ATSDR health assessors and othergify gfenronmental
contaminants at hazardous waste sites that require further evalu@tisrincorporate
assumptions of daily exposure to the chemical and in the case of soil and water a standard
amount that someone may likely take into their body eagh €Vs are conservative and ron
site specific. CVs are based on health guidelines with uncertainty or safety factors applied to
ensure that they are adequately protective of public health.

The comparison of environmental data with ATSDR CVs is drikeofirst steps in the public

health assessment process. The results of this screening step give health assessors an
understanding of the priority contaminants at the site. When a contaminant is detected at a
concentration less than its respective Gd#qosure is not expected to result in health effects and
it is not considered further as part of the public health assessment process. It should be noted
that contaminants detected at concentrations that exceed their respective @dig)etessarily
represent a health threat. Instead, the results of the CV screening identify those contaminants
that warrant a more detailed, sgpecific evaluation to determine whether health effects are
expected to occurCVs are not intended to be used as environatetganup levels.

CVs can be based on either carcinogenic organinogenic effects. Canebased CVs are

calcul ated from the U.S. Environment al Protec
(CSF) or inhalation unit risk (IUR). CVs based @mcerous effects account for a lifetime

exposure (70 years) with a theoretical excess lifetime cancer risk of 1 extra case per 1 million
exposed people. Nemancer values are calculated from AT
(MRLs), EPAOGs Ref,eroance® AlDxss eRx f(eRfelhsc)e Concentr
cancer and neoancer CV exists for the same chemical, the lower of these values is used in the

data comparison for public health protectiveness.

The ATSDR Environmental Media Evaluation Guide (EME@®@) &ancer Risk Evaluation

Guide (CREG) were used as CVs in this evaluation. EMEGSs are estimated contaminant
concentrations that are unlikely to cause adversecaorinogenic health effects. EMEGs are

calcul ated by wusing ATSDWRhickis diso aniestiradte ofRlailg Kk L e v e
exposure to contaminants that are unlikely to cause adversenoar health effects. If no

MRL is available to derive an EMEG, ATSDR dev
Cancer risk comparison valuesuseddihi s heal t h consul tation are [«
and EPA6s CSF and | UR. C R Edekcanaercausings ed t o i d
substances that are unlikely to result in an increase of cancer rates in an exposed population.

Louisiana Toxic Air Politant Ambient Air Standards (LA TAPAAS) were used to evaluate
ambient air concentrations collected during sampling at commercial locations. LA TAPASS
provide contaminant specific annual average background concentrations detected in ambient air.

E P A 6 sond\Antbient Air Quality Standards (NAAQS) were also used to evaluate ambient air
samples collected at the Highway 71/72 Refinery site. NAAQS are generated for pollutants
considered harmful to public health and the environmBnitnary standardgrovidepublic

health protection, including protecting the health of "sensitive" populations such as asthmatics,
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children, and the elderlySecondary standargsovide public welfare protection, including
protection against decreased visibility and damage toasjmorops, vegetation, and buildings.
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